CD-ROM APPARATUS 

Cross Reference to Related Palmt Ap plications- 
Thus application is a continuation-in-part of U.S. Patent Application Serial 
No. 08/985,584, fiied December 5, 1997; which is a continuation of U.S. Paten, Application 
Serial No. 08/276,440, filed July 18, ,994, which cltims pnonty under 35 U.S.C. §1,9 to 
Japanese Patent Application No. 5-04,032, filed July 28 , ,993, and al. bemg utcorporated by 
reference herein for a]] purposes. 

Background of the Invention : 

This invention relates (o a CD-ROM (compact disk read only memory) apparatus and, 
more particularly, to a CD-ROM apparatus used as an e*ema, memory of a personal computer. 
Description of the Related Technolog y: 

A general connection example of a conventional CD-ROM apparatus of this type for a 
personal computer system will be described by refemhg to Fig. 2 (Prior Art). Numeral 1 denotes 
a body of a personal computer, and numeral 2 designates a CPU. A ROM 3 and a RAM 4 of an 
internal memory are connected to the CPU 2. The CPU 2 is connected to an AT-BUS 6 through 
a BUS controller 5, and further connected to devices through the AT-BUS 6. 

On the other hand, with respect to an external memory, an IDE-BUS I/F (interface) 7 is 
connected to the AT-BUS 6, and hard disk devices 8 are connected to the IDE-BUS I/F 7 
through an IDE-BUS 9. In this case, the hard disk devices 8 can be connected to the DDE-BUS 
I/F 7 according to the IDE standards. An ISA-BUS I/F 10 is connected to the AT-BUS 6. An 
I/F CARD connector 12 is connected to the ISA-BUS I/F 10 through an ISA-BUS 11, and a CD- 
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ROM apparatus 13 containing an I/F 13a corresponding in operation to the ISA-BUS standard is 
connected to the IF/CARD connector 12 through an I/F CABLE 14. 

The conventional CD-ROM apparatus of the personal computer, as described above, is 
connected to the ISA-BUS I/F 10 through the I/F CARD connector 12. That is, when the CD- 
5 ROM apparatus 13 is used as an external memory, the I/F CARD connector 12 and the I/F 
CABLE 14 are required in addition to the CD-ROM apparatus 13. When the user connects the 
CD-ROM apparatus 13 to the persona] computer 1, it is necessary to supply and set the I/F 
CARD connector 12 into the computer 1. 

Therefore, eliminating the I/F CABLE 14 and the I/F CARD connector 12 would make 
30 for a simpler connection of the CR-ROM apparatus 13 to the computer 1. 
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Accordingly, it is an object of this invention to provide a CD-ROM apparatus which 
simplify and reduce expenses in construction of a personal computer system. 

Summary of the Invention : 

The present invention achieves the above-described object, by providing a CD-ROM 
15 apparatus comprising an IDE interface, wherein a hard disk unit and the CD-ROM apparatus are 
connected in cascade with the IDE interface (IDE I/F) of a personal computer. 

The IDE I/F of the personal computer is partitioned for both master and slave devices. 
The hard disk unit is ordinarily connected to the master partition. Further, , the CD-ROM 
apparatus is ordinarily connected to the slave partition of the IDE I/F of the personal computer. 
20 Thus, the CD-ROM apparatus is connected in cascade with the hard disk unit on an IDE-BUS 
connected to the IDE I/F. However, according to an embodiment of the present invention, the 
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CD-ROM apparatus may be connected to the master partition and the hard disk connected to the 
slave partition of the IDE I/F by changing the logic state of a drive selection bit in the IDE bus 
interface. 

Brief Description of the Drawings : 

5 Fig. 1 js a schematic block diagram of a computer system according to an embodiment of 

this invention; and 

Fig. 2 is a schematic block diagram of a prior art computer system. 

Detailed Description of Preferred Embodiments : 

An embodiment of the present invention will be described in detail with reference to 

10 Fig. 1. In Fig. 1, the same reference numerals as those used in prior art of Fig. 2 designate 
corresponding elements, and a detailed description thereof will be omitted. In Fig. 1, reference 
numeral 15 denotes a CD-ROM apparatus. An IDE-BUS I/F 15a is added in the CD-ROM 
apparatus 15. A hard disk unit 8 may be connected as either a master or slave of the IDE-BUS 
I/F 7 of a personal computer indicated by the numeral 1, and the CD-ROM apparatus 15 may be 

15 connected as either a slave or master of the IDE-BUS I/F 7. The IDE-BUS I/F 7 uses 1-bit of a 
register 1 8 as a drive selection bit, and determination of which device is to be the master or the 
slave is selected by switching or toggling this drive selection bit of the register 18 by a CD-ROM 
driver program. 

Thus, the I/F CARD connector 12 and the I/F CABLE 14 described with respect to the 
20 prior art of Fig. 2 are eliminated from the configuration of this invention which reduces its cost 
due to deletion of a number of the components and eliminates the work of building the I/F 
CARD connector 12 into the personal computer 1. 
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Further, since the CD-ROM driver is moved independently from a BIOS of a system 
program in a software, it is not necessary to alter the BIOS and other basic program. 

Then, the CD-ROM apparatus 15 is selectably connected to the slave or master partition 
of the IDE-BUS I/F 7 of the personal computer 1, and the hard disk unit 8 is selectably 
connected to the master or slave partition, respectively, of the IDE-BUS I/F 7, according to the 
logic state of the drive selection bit of the register 18. The logic state of the drive selection bit of 
the register 18 is controlled by the computer software process (i.e., CD-ROM driver program). 

The present invention may be variously modified within the scope of the spirit of the 
present invention, and the modifications thereof will be naturally included in the scope of the 
10 present invention. 

This invention provides, as described above, the CD-ROM apparatus 15 comprising an 
IDE BUS interface 1 5a, wherein a hard disk unit 8 and the CD-ROM apparatus 15 are connected 
in cascade with the IDE interface 7 of the personal computer 1. Therefore the I/F CARD 
connector 12 and the I/F CABLE 14 (Fig.2) which were heretofore required to connect the 
15 CD-ROM apparatus 13 to the ISA-BUS I/F 10 of the personal computer 1, can be eliminated. 

As described above, expenses required for the I/F CARD connector 12 and the I/F 
CABLE 14 are eliminated along with the cost of labor for building the I/F CARD connector 12 
into the computer system 1 . 

The invention, therefore, is well adapted to cany out the objects and attain the ends and 
20 advantages mentioned, as well as others inherent therein While the invention has been depicted, 
described, and is defined by reference to particular preferred embodiments of the invention, such 
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references do not imply a limitation on the invention, and no such limitation is to be inferred. 
The invention is capable of considerable modification, alteration, and equivalents in form and 
function, as will occur to those ordinarily skilled in the pertinent arts. The depicted and 
described preferred embodiments of the invention are exemplary only, and are not exhaustive of 
the scope of the invention. Consequently, the invention is intended to be limited only by the 
spirit and scope of the appended claims, giving full cognizance to equivalents in all respects. 
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